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Impact-resistant polystyrene-type resin compsn for films and sheets - obtd by 
compounding gummy elastomer with mixt of styrene type polymer and polyphenylene 

ether. 

Patent Number JP 070538 1 5 A 28 February, 1 995 

Abstract 

JP 07053815 A UPAB: 8 May, 1995 

Impact-resistant polystyrene-type resin compsn. obtd. by compounding 1-100 pts. wt of (A) gummy elastomer with 100 pts. 
weight of a mixture consisting of 95-99.9 weight % of (B) styrene-type polymer having syndiotactic structure and 0.1-5.0 wt 
% of (C) polyphenylene ether. 

(A) has styrene chain. (C) has intrinsic viscosity of at least 0.20dl/g in CHC13 at 25 deg C. 

USE/ADVANTAGE - The resin compsn. is used to produce sheets, films, containers and fibrous mouldings. The resin 
compsn. has high thermal resistance modulus of elasticity mouldability impact resistance and extensibility. 

In an example, a compsn. obtd from (B) (780g), (C 9 ) poly(2,6-dimethyl-l,4-phenylene ether (20g) having intrinsic 
viscosity of 0.45dl/g, (A) hydrogenated styrene/butadiene/styrene block copolymer (200g) and antioxidant (2g) had (1) Izod 
impact strength (notched) of 13.7kJ/m2 and (2) elongation of 19.8%. In a comparative example where the compsn. was obtd. 
from (B) (800g) and (A 7 ) (200g), it had (1) 6.0kJ/m2 and (2) 10.0%. 
Dwg.0/0 

Assignee(s) 

(IDEK) IDEMITSU KOSAN CO LTD 

Application Information 

JP 1993-203084 17 August, 1993 

Priority Information 

JP 1993-203084 17 August, 1993 



Patent Information 



Number 


Kind 


Date 


Application 


Date 


JP 07053815 


A 


28 February, 1995 


JP 1993-203084 


17 August, 1993 


JP 3264468 


B2 


1 1 March, 2002 


JP 1993-203084 


17 August, 1993 



JP1995053815A 

Bibliographic Fi Ids 

Document Identity 

(19) [3SfrH] 
S^H^fFJt ( J P ) 

d2) lanum 
Qm®nt'j±m ( a ) 

(11) I^HHl 
ftm 2 ?- 7 - 5 3 8 1 5 

(43) 

7^( 1995)2/3288 
Public Availability 
(43) [4MB] 

f«7f ( 1 995 ) 2^289 
Technical 

(54) 

(5i) imiMifftomnem 

C08L 25/00 LED 
LDK 
9/00 LBH 
//(C08L 25/00 
71:12) 

3 

o L 

7 

Filing 



1995-2-28 

(19) [Publication Office] 
Japan Patent Office (JP) 
(12) [Kind of Document] 
Unexamined Patent Publication (A) 
(11) [Publication Number] 
Patent Publication No. 07-53815 
(43) [Publication Date] 
1995 /02/28 

(43) [Publication Date] 
1995 /02/28 

(54) [Title of Invention] 

IMPACT-RESISTANT POLYSTYRENE RESIN 
COMPOSITION 

(51) [International Patent Classification, 6th Edition] 

C08L 25/00 LED 

LDK 

9/00 LBH 

C08L 25/00 / 

71: 12) 

[Number of Claims] 
3 

[Form of Application] 
OL 

[Number of Pages in Document] 
7 

[Request for Examination] 



Page 1 Paterra Instant MT Machine Translation 



JP1995053815A 

(2D mum*] 

5 - 2 0 3 0 8 4 
(22) [UHB] 

W5f( 1 9 9 3 ) 8^170 

Parties 

Applicants 

(7i) immx] 

[R9ft] 

000183646 

mmi»^BaKjti<Drt3Ti 1 # 1 
Inventors 

(72) 

isaea mm 

?nm<tm^m®\U2 1 6 

(72) 

fe® lift 

=FSmi4'7-5iTtT±m 1 2 0 5 - 8 1 
Agents 

(74) ivtmx] 



1995-2-28 

Unrequested 

(21) [Application Number] 
Patent Application No. 05-203084 

(22) [Application Date] 
1993/08/17 

(71) [Applicant] 
[Identification Number] 
000183646 

[Name] 

IDEMITSU KOSAN CO. LTD. 

[Address] 

Tokyo Prefecture, Chiyoda-ku, Marunouchi 3-1-1 

(72) [Inventor] 
[Name] 

Okada Akihiko 
[Address] 

Chiba Prefecture, Ichihara City, Imatsu Asayama 216 

(72) [Inventor] 

[Name] 

Sato Nobuyuki 
[Address] 

Chiba Prefecture, Sodegaura City, Kamiizumi 1205 - 81 

(74) [Attorney(s)] 
[Patent Attorney] 
[Name] 

Ohtani Tamotsu 



Page 2 Paterra Instant MT Machine Translation 



JP1995053815A 



1995-2-28 



Abstract 

(57) imm 

[SMI 

ttas * ifto #14 izMti t > > v * 27 » 7 

[Ml 

( A) v > v * 7 7 v 7 ft it £ # ? * X 5 1 U 
>^££ft 95.0-99.9 fi*%fc(B)*'J7iZ 
U>I-7 1 JUO.l~5.OgS%t05)E£^ 100S 
*»CaU»(C)dA«3mt# 1-100 M*»* 
K£ U T * »iil£14* 0 U 75 1 U > 

Claims 
[|R*«i] 

y%"&^W 95.0-99.9 H%t(B)* "J 7 I ~ 
U>I-7 1 ^O.l~5.OfiM%fc0)} , g£'©lOOM 
»C«U(QdAtt3l!ttfc 1-100 fi*ffl* 
K£ U T fc* WffiSlttf 'J 75 1 U >9MMB£ 

[M**2] 

(B) J«»fl)* l J7i~ U>I— x^OHWtt 
g(7 PP^Jl/A+U 25 deg C)** 0.20dl/g &± 

1 IBit(?)M®S814^ l J75 1 U> 

SttlRJijftW. 
[IR**3] 

Specification 
[0001] 

*7 7 f- 7 # U 7* U > %®mi&fiL® C H 



(57) [Abstract] 
[Objective] 

Development of syndiotactic polystyrene resin composition 
which is superior in heat resistance, elasticity modulus, 
moldability, impact resistance and elongation property. 

[Constitution] 

Impact resistant polystyrene resin composition is blended 
with (C) 1 to 1 00 parts by weight rubber elastomer with 
respect to 100 parts by weight of mixture of (A) 95.0-99.9% 
by weight syndiotactic styrene polymer, (B) 0.1 to 5.0% by 
weight polyphenylene ether. 

[Claim(s)] 
[Claim 1] 

Impact resistant polystyrene resin composition is blended 
with (C) 1 to 100 parts by weight rubber elastomer with 
respect to 100 parts by weight of mixture of (A) 95.0-99.9% 
by weight syndiotactic styrene polymer, (B) 0.1 to 5.0% by 
weight polyphenylene ether. 

[Claim 2] 

Impact-resistant polystyrene resin composition mentioned in 
claim 1, wherein the intrinsic viscosity (in chloroform, 25°C) 
of component (B) polyphenylene ether is atleast 0.20 dl/g. 

[Claim 3] 

Impact -resistant polystyrene resin composition mentioned in 
claim 1 or 2, wherein component (C) rubber elastomer is the 
compound having styrene chain. 

[Description of the Invention] 
[0001] 

[Industrial Field of Application] 

The invention relates to impact-resistant polystyrene resin 
composition, specifically, it relates to syndiotactic polystyrene 
resin composition which is superior in heat resistance, 
elasticity modulus, moldability, impact resistance and 
elongation property. 
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[0002] 

[Prior Art and Problems to be solved by the Invention] 

Although syndiotactic styrene polymer (hereinafter, 
abbreviated to SPS) excels in heat resistance and chemical 
resistance, but its applications are restricted as raw material 
due to weak impact resistance. 

Because of that, the impact resistance of SPS was improved 
after blending it with rubber elastomer, and other 
thermoplastic resins (Patent no. 62-257950, 01-146944, 
01-182344, 01-279944, 02-64140). 

For example, as rubber elastomer in SPS, the compound 
having styrene compound as one of the component (Patent no. 
01-146944), compound having block or grafted copolymer 
containing compatibilizer atactic polystyrene chain in 
SPS-rubber (patent no. 01-279944), compound having 
polyphenylene ether in SPS-rubber (patent no. 01-279944), 
are listed. 



However, since block or graft copolymer containing atactic 
polystyrene chain as a rubber component or a compatibilizer 
was used in order to improve the compatibility of 
incompatible SPS and rubber component and also to improve 
the dispersibility and interface intensity of a rubber 
component, the results of a compatibilizer were inadequate 
and the improvement in impact resistance was unsatisfactory. 



T.SPS 0£*fcfl>ffiT*<DBIII*»l-t*C 
[00031 



In addition, when impact resistance was improved by adding 
large amount of polyphenylene ether, the problems, such as 
faded color of obtained composition, low impact resistance 
over a period of time, unsatisfactory crystallization of SPS, 
etc. could not be avoided. 

[0003] 

[Means to solve the problems] 

Various attempts were made to solve the above mentioned 
problems. 



As a result, the above mentioned problem was solved by 
adding small amount of polyphenylene ether with rubber 
elastomer. 
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In other words, improved syndiotactic styrene resin 
composition with superior impact resistance and elongation 
property without affecting the moldability, heat resistance, 
and elasticity modulus was discovered by blending rubber 
elastomer and specific amount of polyphenylene ether with 
SPS. 

The invention was completed on the basis of information. 
[0004] 

In other words, the invention provides an impact resistant 
polystyrene resin composition blended with (C) l to 100 parts 
by weight rubber elastomer with respect to 100 parts by 
weight of mixture of (A) 95.0-99.9% by weight syndiotactic 
styrene polymer, (B) 0.1 to 5.0% by weight polyphenylene 
ether. 

[0005] 

The component (A) syndiotactic styrene polymer is an impact 
resistant polystyrene resin composition, which is used as a 
base component. 

The syndiotactic structure in syndiotactic styrene polymer is a 
three dimensional structure. In other words, compound 
possessing three-dimensional structure where phenyl group or 
substituted phenyl groups are placed on the opposite side 
alternately in the molecular chain formed by carbon-carbon 
bond. The tacticity can be determined by nuclear magnetic 
resonance method ( 13 C-NMRmethod) by isotopic carbon. 



Nuclear Magnetic Resonance method( C - NMR method) 
determines the existing ratio of constitutional block of 
successive units, such as diode in case of 2 units, triode when 
3 units and pentad for 5 units. In the invention, it is desirable 
to use syndiotactic styrene resin having syndiotacticity atleast 
75%, preferably atleast 85% in case of racemic diode, and 
atleast 30%, preferably atleast 50% in case of racemic pentad. 
The examples of syndiotactic styrene polymer are 
polystyrene, poly(alkylstyrene), poly(halogenated styrene), 
poly(halogenated alkylstyrene), polyvinyl benzoate ester), 
their hydrogenated products and mixtures, or copolymers of 
mainly these components. 



Furthermore, poly(methylstyrene), poly(ethyl styrene), 
poly(isopropyl styrene), poly(tertiary butyl styrene), 
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poly(phenylstyrene), poly(vinyl naphthalene), poly(vinyl 
styrene), etc. are used as poly(alkyl styrene), and 
poly(chlorostyrene), poly(bromostyrene), poly(fluorostyrene), 
etc. as poly(halogenated styrene). 



In addition, poly(halogenated alkylstyrene) is 
poly(chloromethyl styrene), etc, and poly(alkoxy styrene) are 
poly(methoxy styrene), poly(ethoxy styrene), etc. 



The preferred styrene compound are polystyrene, poly(p- 
methylstyrene), poly(m-methylstyrene), poly(p- tertiary butyl 
styrene), poly(p- chlorostyrene), poly(m-chlorostyrene), 
poly(p- fluorostyrene), hydrogenated polystyrene, and 
copolymers having these structural units. 



Furthermore, these can be used independently or in 
combination. 



[0006] 

The weight average molecular weight of styrene polymer is 
atleast 10,000, preferably atleast 50,000. 



Furthermore, there are no limitations regarding molecular 
weight distribution, it is possible to cover various things. 

If weight average molecular weight is less than 10,000, the 
thermal and mechanical properties of the composition are 
affected, and hence not preferred. 

Such kind of syndiotactic styrene polymer can be prepared by 
polymerizing styrene monomer in the presence of inert 
hydrocarbon solvent or in the absence of solvent, and using 
catalyst aluminoxane which is a condensation compound of 
titanium compound and water and trialkyl aluminum (patent 
no. 62-187708). 



^l»TB*W 1-46912 ±IE*SHt 
M^ttBI*!! 2 !* 1-178505 ^«HB«©*» 



In addition, poly(halogenated alkyl styrene) can be obtained 
by the method mentioned in patent no. 01-146912, the above 
mentioned hydrogenated polymer by the method mentioned in 
patent no. 01-178505.. 
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[0007] 

The component (B) polyphenylene ether used in the invention 
is the well-known compound. It can be referred by US patent 
no. 3,306,874, 3,306,875, 3,257,357 and 3,257,358. 



Polyphenylene ether is, generally, prepared by oxidative 
coupling reaction that forms homopolymer or copolymer in 
the presence of copper amine complex, and atleast one kind of 
phenol compound substituted at two or three places. 

Here, copper amine complex is derived from primary, 
secondary or tertiary amine. 

The suitable polyphenylene ether are poly(2,3 
-dimethyl-6-ethyl-l,4- phenylene ether), poly(2 
-methyl-6-chloromethyl-l, 4-phenylene ether), 
poly(2-methyl-6-hydroxyethyl-l,4- phenylene ether), 
poly(2-methyl-6-n-butyl-l, 4- phenylene ether), 
poly(2-ethyl-6-isopropyl-l, 4- phenylene ether), 
poly(2-ethyl-6-n- propyl- 1, 4- phenylene ether), 
poly(2,3,6-trimethyl-l, 4- phenylene ether), poly {2 
-(4 ' -methylphenyl)- 1 , 4-phenylene ether}, 
poly(2-bromo-6-phenyl- 1 , 4- phenylene ether), 
poly(2-methyl-6-phenyl-l, 4- phenylene ether), 
poly(2-phenyl-l,4- phenylene ether), 
poly(2-chloro-l, 4-phenylene ether), poly(2 - methyl- 1,4- 
phenylene ether), poly(2-chloro-6-ethyl-l,4- phenylene ether), 
poly(2-chloro-6-bromo- 1 ,4-phenylene ether), poly(2,6-di-n- 
propyl-1, 4- phenylene ether), poly(2-methyl-6-isopropyl-l, 
4- phenylene ether), poly(2-chloro-6-methyl-l, 4- phenylene 
ether), poly(2-methyl-6-ethyl-l,4- phenylene ether), 
poly(2,6-dibromo- 1 ,4-phenylene ether), 
poly(2,6-dich!oro-l, 4-phenylene ether); po!y(2,6-diethyl-l,4- 
phenylene ether), and poly(2,6-dimethyl-l, 4-phenylene ether) 
etc. 



Among these, poly(2,6-dimethyl-l, 4-phenylene ether) is 
preferred. 

Furthermore, polyphenylene ether can be used independently 
or in combination. 

For example, copolymers having two kinds of phenol 
compounds used for the adjustment of above-mentioned main 
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step cam also be used. 

Furthermore, graft copolymer and block copolymer of above 
mentioned polyphenylene ether and vinyl aromatic 
compound, e.g., polystyrene can also be used. 

[0008] 

There is no restriction regarding the molecular weight of 
component (B). The substance having intrinsic viscosity at 
25°C in chloroform atleast 0.2 dl/g, preferably atleast 0.3 dl/g, 
is used. 

When intrinsic viscosity is less than 0.2 dl/g, the improvement 
results of impact strength and elongation are unsatisfactory, 
hence undesirable. 

The amount of polyphenylene ether is 0.1 to 5.0% by weight, 
preferably 0.5 to 5.0% by weight in components (A) + (B). 

If the ratio is less than 0. 1 % by weight, the improvement 
results of impact resistance are very less, when it exceeds 
5.0% by weight, the moldability decreases considerably, and 
hence undesirable. 

[0009] 

The component (C) rubber type elastomer is used in order to 
improve the impact resistance of resin composition. 

Various rubber type elastomers can be used, but for example 
styrene-butyl acrylate copolymer rubber, styrene-butadiene 
block copolymer (SBR ), hydrogenated styrene-butadiene 
block copolymer (SEB ), styrene-butadiene-styrene block 
copolymer (SBS ), hydrogenated styrene-butadiene-styrene 
block copolymer (SEBS ), styrene-isoprene block copolymer 
(SIR ), hydrogenated styrene-isoprene block copolymer 
(SEP ), styrene-isoprene-styrene block copolymer (SIS ), 
hydrogenated styrene-isoprene-styrene block copolymer 
(SEPS ), styrene-butadiene random copolymer, hydrogenated 
styrene-butadiene random copolymer, 
styrene-ethylene-propylene random copolymer, 
styrene-ethylene-butylene random copolymer, or particle type 
elastomer, e.g. butadiene-acrylonitrile-styrene-core shell 
rubber (ABS ), methyl methacrylate-butadiene-styrene-core 
shell rubber (MBS ), methyl methacrylate-butyl 
aery late-sty rene-core shell rubber (MAS ), octyl 
acrylate-butadiene-styrene-core shell rubber (MABS ), alkyl 
acrylate -butadiene-acrylonitrile-styrene-core shell rubber 
(AABS ), butadiene-styrene— core shell rubber (SBR), etc., 
ethylene-polar vinyl monomer copolymer rubber, e.g., 
polysulfide rubber, thiokol rubber, acrylic rubber, urethane 
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rubber, epichlorohydrin rubber, chlorinated rubber, 
styrene-butyl acrylate copolymer rubber, ethylene-methyl 
methacrylate-glycidyl methacrylate copolymer rubber, 
ethylene-methyl methacrylate-maleic anhydride copolymer 
rubber, etc., natural rubber, polybutadiene, polyisoprene, 
polyisobutylene, neoprene, silicone rubber, ethylene 
propylene rubber (EPR ), ethylene propylene diene rubber 
(EPDM) etc. 



Among these, specifically core shell rubber that contains 
SBR, SEB, SBS, SEBS, SIR, SEP, SIS, SEPS, styrene are 
preferred. 

Furthermore, above-mentioned elastomer can be used 
independently or in combination. 

The amount of component (C) rubber type elastomer is 1 to 
100 parts by weight, preferably 5 to 80 parts by weight with 
respect to 100 parts by weight of mixture (A) and (B). 

When the ratio is less than 1 part by weight, the improvement 
results of impact resistance are very less, when it exceeds 100 
parts by weight, the moldability and heat resistance decreases 
considerably, and hence undesirable. 

[0010] 

It is desirable to use above-mentioned elastomer along with 
elastomer having polar group for improving impact resistance. 

The examples of rubber type elastomer having polar group are 
ethylene-polar vinyl monomer copolymer rubber, e.g., 
polysulfide rubber, thiokol rubber, acrylic rubber, urethane 
rubber, epichlorohydrin rubber, chlorinated rubber, 
styrene-butyl acrylate copolymer rubber, ethylene-methyl 
methacrylate-glycidyl methacrylate copolymer rubber, 
ethylene-methyl methacrylate-maleic anhydride copolymer, 
etc.; modified rubber modified by modifier having polar 
group, e.g., natural rubber, polybutadiene, polyisoprene, 
polyisobutylene, neoprene, silicone rubber, styrene-butadiene 
block copolymer (SBR ), styrene-butadiene-styrene block 
copolymer (SBS ), hydrogenated styrene-butadiene-styrene 
block copolymer (SEBS ), styrene-isoprene block copolymer 
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(SIR ), styrene-isoprene-styrene block copolymer (SIS ), 
hydrogenated styrene-isoprene-styrene block copolymer 
(SEPS ), ethylene propylene rubber (EPR ), ethylene 
propylene diene rubber (EPDM ), ethylene butylene rubber 
(EBM ) etc. 



Among these, the preferred substances are rubber type 
elastomer where SEBS, SBR, SBS, SEPS.SIS are modified. 

Furthermore, the above mentioned rubber type elastomer 
having polar group can be used independently or in 
combination. 

Here, there are no limitation for polar groups, e.g., acid 
halide, carbonyl group, acid anhydride, acid amide, 
carboxylate ester, acid azide, sulfone group, nitrile group, 
cyano group, isocyanate ester group, amine group, hydroxy 
group, imide group, thiol group, oxazoline group, epoxy 
group etc. 

The preferred polar group is acid anhydride group or epoxy 
group, and among those, maleic anhydride and glycidyl 
methacrylate are preferred. 

The polar group content is atleast 0. 1 % by weight with 
respect to rubber type elastomer having polar group. If it is 
less than 0.1% by weight, the mechanical strength cannot be 
improved. 

As (C) component, specifically maleic anhydride-modified 
SEBS, maleic anhydride-modified EPR, epoxy modified 
SEBS, etc. are ideal to use. 

[0011] 

The impact-resistant polystyrene resin composition is 
comprised of above mentioned components (A) to (C), but it 
can be blended with our additive agents, e.g., inorganic filler, 
nucleating agent, antioxidant, ultraviolet absorbent, 
plasticizer, mold release, antistatic agent, colorant, flame 
retardant, flame retardant auxiliary agent, etc. in the range that 
does not affect the objective of the invention. 

As inorganic filler, fibrous, particle, powdered substance can 
be used. 

As fibrous filler, glass fiber, carbon fiber, whisker, kevlar 
fiber, ceramic fiber, metal fiber etc. are mentioned. 



Page 10 Paterra Instant MT Machine Translation 



JP1995053815A 

<r>,?4 7.i}-tfS>z>o 

mm^tf 5~20|J mO&Otf&HLV* 

st, ^p»'^ ht*<D#£, 

L < » lmm &L±.¥fC 5mm ttttfftZ L V, 

# 9 x t'-xn /r#if ens, 

5 X 7 -r 5 h 9 X 7 7-f A'-, # 
^7xPt:>7,7J^7sTy K^XA"^- 

[0012] 

z: <d a n to a c ffl n s *i * 73 » 7" 1 J > ? »J 

'J > ? $ y % 7J f 7° "J > t u t » 

£05/7>Xfl*7*y>?aiJ0*#0!fcOT 

h+yIh^vr>7>,Y -^^^ l JP+v7' 
PfcT^MJ* htyv7>,Y -^Uv^v 

rpt^syx htvv7>,p -d,i-i*+ 

>,N-p -(757Ifil)-Y -7577*Pb^Uh 
h=fyy7>,N-p -(75yifJl)-y -7 
577*Pt\'M3 L JI,v* h^v->7>,Y -7 
577PtMUMJI htyv7>,N-7i: 
Jl-Y -7577^1^1^* S*vv9>,Y 
-^TJ^hyPfcT^MJ* Stvy7>,Y - 
^PPyptMlMJ* ht->V7>,Y -75. 
77*Pfc:MUM,>* h+y->7>,Y -75.77 s 
Pt°><U-SU7(2-^ hty-Iht-»V7 



1995-2-28 

Precisely, boron, alumina, silica, silicon carbide, etc. are used 
as whisker, gypsum, potassium titanate, magnesium sulfate, 
magnesium oxide as ceramic fiber, and copper, aluminum, 
steel etc., as metal fiber. 

The shape of the filler can be cross type, mat type, converging 
cut shape, short fiber, filament type, and whisker. 

In case of converging cut shape, the preferred length is 0.05 - 
50 mm, fiber diameter is 5 - 20p m. 

In addition, in case of cross, mat type shapes, the preferred 
length is atleast 1 mm, preferably atleast 5mm. 

On the other hand, the examples of particle and powdered 
filler are talc, carbon black, graphite, titanium dioxide, silica, 
mica, calcium carbonate, calcium sulfate, barium carbonate, 
magnesium carbonate, magnesium sulfate, barium sulfate, 
oxysulfate, tin oxide, alumina, porcelain clay, silicon carbide, 
metal powder, glass powder, glass flake, glass beads etc. 



Amongst the all, glass filler, e.g., glass filament, glass fiber, 
glass robbing, glass mat of these filler, glass powder, glass 
flake, glass beads are preferred. 

[0012] 

In addition, it is preferred to carry out surface treatment on the 
above-mentioned inorganic filler. 

The coupling agent used for the surface treatment is used in 
order to hold filler and resin component strongly. The 
well-known silane-coupling agent, titanium-coupling agent 
are ideal to use. 



The examples of silane coupling agent are triethoxysilane, 
vinyl tris(p -methoxy ethoxy) silane,y -methacryloxy propyl 
trimethoxysilane,Y -glycidoxy propyl trimethoxysilane, P 
-(1,1 -epoxy cyclohexyl ) ethyl trimethoxysilane, N-P 
-(aminoethyl )-y -aminopropyl trimethoxysilane,Y 
-aminopropyl triethoxysilane, N- phenyl-y -aminopropyl 
trimethoxysilane, y -mercapto propyl trimethoxysilane,Y 
-chloropropyl trimethoxysilane,Y -aminopropyl 
trimethoxy si lane,Y -aminopropyl-tris (2 
-methoxy-ethoxy)silane, N- methyl-y -aminopropyl 
trimethoxysilane, N- vinyl benzyl-y -aminopropyl 
triethoxysilane, triaminopropyl trimethoxysilane, 3- 
ureidopropyl trimethoxysilane, 3-(4,5 -dihydro imidazole) 
propyl triethoxysilane, hexamethyl disilazane, N,0- (bis 
trimethylsilyl )amide, N, N- bis (trimethylsilyl ) urea etc. 
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Amongst these, the preferred ones are aminosilane and epoxy 
silane, e.g., y -aminopropyl trimethoxysilane, N-|J - 
(aminoethyl) -y -aminopropyl trimethoxysilane, Y 
-glycidoxy propyl trimethoxysilane,p -(3,4 -epoxy 
cyclohexyl) ethyl trimethoxysilane, etc. 



[0013] 

In addition, the examples titanium coupling agent are 
isopropyl triisostearoyl titanate, isopropyl tridodecyl benzene 
sulfonyl titanate, isopropyl tris (dioctyl pyrophosphate) 
titanate, tetraisopropyl bis (dioctyl phosphite) titanate, 
tetraoctyl bis (di tridecyl phosphite) titanate, tetra (1,1 -diallyl 
oxymethyl -1 -butyl ) bis (ditridecyl ) phosphite titanate, bis 
(dioctyl pyrophosphate ) oxy acetate titanate, bis (dioctyl 
pyrophosphate ) ethylene titanate, isopropyl trioctanoyl 
titanate, isopropyl dimethacrylic isostearoyl titanate, 
isopropyl isostearoyl di acrylic titanate, isopropyl tri (dioctyl 
phosphate ) titanate, isopropyl tricumyl phenyl titanate, 
isopropyl triamino ethyl titanate, dicumyl phenyl oxy acetate 
titanate, diisostearoyl ethylene titanate etc. 



Isopropyl triaminoethyl titanate is preferred amongst the all. 
[0014] 

The well known method can be adopted as surface treatment 
of above mentioned fillers using coupling agent. 

For example, sizing treatment where organic solvent or 
suspension of coupling agent is applied on the filler as sizing 
agent, or dry mixing using henschel mixer, supermixer, 
loedige mixer, V type blender, etc., spray method, integral 
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blend method, dry concentrate method, etc. These can be 
selected on the basis of the shape of the filler. But sizing 
treatment, dry mixing, and spray method are preferred. 



In addition, with above-mentioned coupling agent glass film 
forming substance can also be used. 

There are no restrictions regarding film forming substance, 
e.g., polymers of polyester, urethane, epoxy, acrylic, vinyl 
acetate, polyether, etc. can be used. 

[0015] 

An inorganic filler should be blended in the proportion 1 to 
350 parts by weight, preferably 5 to 200 parts by weight with 
respect to 100 parts by weight of components (A) + (B) + (C). 

When blend amount of surface treatment filler is less than 1 
part by weight, satisfactory blending results are not 
demonstrated. If it exceeds 350 parts by weight, dispersibility 
becomes bad, and molding is difficult to perform. 

In addition, in order to improve adhesiveness of inorganic 
filler and resin, maleic anhydride-modified PPO, maleic 
anhydride-modified SPS etc., can be added in the range of 0.1 
-5.0 parts by weight. 

[0016] 

Furthermore, metallic salt and organophosphorus compound 
of organic acid can be used as nucleating agent. 

Aluminum salt of di-p-tert-butyl benzoic acid, p-(tert) benzoic 
acid, sodium slats of cyclohexane carboxylic acid,P 
-naphthoic acid are preferred. 



Sodium methylene bis (2,4 -di-t-butyl phenol) acid phosphate 
is preferred among organophosphorus compound. 

Furthermore, nucleating agent can be used independently or 
in combination. 

[0017] 

As antioxidant, (2,6-di-t-butyl-4- methylphenyl ) 
pentaerythritol diphosphite (Adeka Argus Co. make, 
PEP-36 ), tetrakis (methylene-3- 

(3\5'-di-t-butyl-4'-hydroxyphenyl )) propionate (Adeka 
Argus Co. make, Mark A060 ) etc. can be used. 
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Furthermore, antioxidant can be used independently or in 
combination. 

As plasticizer, polyethylene glycol, ethylene bisamide, low 
molecular weight polyamide (Kyoei Chemical Co. Ltd., Lite 
Amide) etc. can be used. 

[0018] 

The resin composition is manufactured by blending the above 
mentioned components (A), (B), and (C) in predetermined 
ratio, and if required, blending with other additive agents or 
thermoplastic resin. 

The conventional blending method, e.g., melting and 
kneading method, solution blending method etc. can be 
adopted. 

In addition, as the blending method of surface treated 
inorganic filler, the method of laminating sheet comprised of 
component (a) or its composition and glass mat, the method 
of mixing component (A) or its composition, and long fibrous 
inorganic filler, depositing and heating, can be used. 



Generally, fusion and kneading method with the help of 
banbury mixer, henschel mixer or kneading roll is preferred. 

[0019] 

[Embodiment(s)] 

Hereinafter, the invention is explained with the help of 
embodiments and comparative examples. 

[0020] 

Embodiment 1 

780 g SPS (weight average molecular weight 360,000, weight 
average molecular weight/number-average molecular weight 
2.40), 20g poly (2,6-dimethyl-l, 4- phenylene ether) (intrinsic 
viscosity 0.45 dl/g in chloroform at 25°C), 200g elastomer 
SEBS (Shell Chem. Co. Kraton G-1651), lg (2,6-di-t-butyl-4- 
methylphenyl) pentaerythritol diphosphite (Adeka Argus Co. 
make, PEP-36), lg tetrakis 

(methylene-S-O^'-di-t-butyM'-hydroxyphenyl)) propionate 
(Adeka Argus Co. make, Mark AO60) as antioxidants was 
mixed, dry blended with the help of henschel mixer, and was 
pelletized by biaxial extruder. 
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Tensile test piece and Izode piece was obtained by carrying 
out injection molding using pellets. 

Izode impact strength and elongation were measured using 
test piece, and results are shown in table 1 . 

[0021] 

Embodiment 2 

It was operated same as embodiment 1 , except using 760g 
syndiotactic polystyrene, and 40 g poly(2,6-dimethyl-l,4- 
phenylene ether). The results are shown in table 1. 

[0022] 

Embodiment 3 

It was operated same as embodiment 2, except using 160g 
SEBS (Shell Chem. Co. Kraton G-1651), and 40g maleic 
anhydride-modified SEBS (Asahi Chemical Co. Ltd., 
M-1913) together as elastomer. The results are shown in table 
1. 

[0023] 

Embodiment 4 

It was operated same as embodiment 1, except using 
poly(2,6-dimethyl-l, 4-phenylene ether) (intrinsic viscosity 
0.20 dl/g in chloroform at 25°C). The results are shown in 
table I. 

[0024] 

Embodiment 5 

It was operated same as embodiment 1 after adding 10 g 
sodium methylenebis(2,4-di-t-butyl phenol) acid phosphate 
(Adeka Argus Co, NA-1 1). The results are shown in table 1. 

[0025] 

Comparative Example 1 

It was operated same as embodiment 1, except using 800 g 
syndiotactic polystyrene, and not using poly(2,6-dimethyl-l, 
4- phenylene ether). The results are shown in table 1. 

[0026] 
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It was operated same as embodiment 1, except using 700g 
syndiotactic polystyrene, and lOOg poly(2,6-dimethyl-l,4- 
phenylene ether). The results are shown in table 1 . 

[0027] 

Comparative Example 3 

It was operated same as comparative example 1 except adding 
lOg sodium methylene bis(2,4-di-t-butyl phenol) acid 
phosphate (Adeka Argus Co. make, NA-1 1) as nucleating 
agent. The results are shown in table I. 

[0028] 
[Table 1] 
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Embodiment 2 
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Embodiment 5 
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This is understood from table 1 that by adding component 
(B), the impact strength and elongation have improved 
considerably as compared to components (A) + (C). 

In addition, the resin composition excelling in moldability, 
impact strength, and elongation can be obtained if component 
(B) is less than 5% by weight in components (A) + (C). 

[0031] 

[Result of the Invention] 

The impact-resistant polystyrene resin composition of the 
invention with high heat resistance, elasticity modulus, 
moldability, impact resistance, and elongation can offer 
molded articles with outstanding physical properties. 



In other words, impact-resistant polystyrene resin 
composition can be used for the manufacturing of molded 
articles by injection molding, sheet, film, etc. by extrusion 
molding, container, tray, etc. by extrusion molding and 
thermal molding, monoaxial, biaxially drawn film, sheet, etc. 
by extrusion molding and elongation. 
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